Latent class analysis was applied to the data to identify homogenous subtypes or classes of self-injurious thoughts and behaviour (SITB) based on indicators indexing suicide ideation, suicide gesture, suicide attempt, thoughts of nonsuicidal self-injury (NSSI), and NSSI behaviour. Analyses were based on a sample of 1,809 healthy adults. Associations between the emergent latent classes and demographic, psychological, and clinical characteristics were assessed. Two clinically relevant subtypes were identified, in addition to a class who reported few SITBs. The classes were labelled: 'low SITBs' (25.8%), 'NSSI and ideation' (25%), and 'suicidal behaviour ' (29.2%). Several unique differences between the latent classes and external measures emerged. For instance, those belonging to the 'NSSI and ideation' class compared with the 'suicidal behaviour' class reported lower levels of entrapment, burdensomeness, fearlessness about death, exposure to the attempted suicide or self-injury of family members and close friends, and higher levels of goal disengagement and acute agitation. SITBs are best explained by three homogenous subgroups that display quantitative and qualitative differences. Profiling the behavioural and cognitive components of suicidal and non-suicidal self-injury is potentially useful as a first step in developing tailored intervention and treatment programmes.
LATENT CLASSES OF SITBs 4 4 number of similarities in the risk factors and correlates of suicide attempts and NSSI (Andover et al., 2012; Mars et al., 2014) . Furthermore, in prospective studies, NSSI has been found to predict future suicide ideation and attempts beyond the effects of other risk factors (e.g., Asarnow, Porta, & Spirito et al., 2011; Bryan & Bryan, 2014; Guan, Fox, & Prinstein, 2012) . For these reasons, some researchers have regarded all forms of self-injurious behaviour as falling along a continuum regardless of intent (e.g., Kapur, Cooper, O'Connor, & Hawton, 2013; Stanley, Winchel, & Molcho, et al., 1992) .
As noted, further research is warranted on how to best classify self-injurious thoughts and behaviour. Statistical modelling in the form of latent class analysis (LCA) offers a particularly promising avenue for pursuing this agenda.
LCA is a person-centred approach which assumes that heterogeneous individuals from a population can be ''typed'' or grouped into smaller relatively homogenous subgroups with similar patterns of behaviours or trait endorsements. Subtyping has potential implications for guiding research on aetiology, enhancing clinical management by improving diagnostic practices and prevention approaches, and developing tailored or differential treatment strategies. The identification of meaningful typologies is particularly appealing in this context given the public health significance and economic burden of self-injurious thoughts and behaviour (Knapp, McDaid, & Parsonage, 2011) . LCA has been widely used in psychiatric nosology to empirically derive subtypes of disorders including posttraumatic stress disorder (e.g., Elklit, Hyland, & Shevlin, 2014) , psychopathy (e.g., Dhingra, Boduszek, & Kola-Palmer, 2015) , and pathological gambling (e.g., .
Applications of this technique to SITBs are only beginning to emerge (Bracken-Minor, McDevitt-Murphy, & Parra, 2012; Dhingra, Boduszek, Palmer, & Shevlin, 2014; Hamza & Willougby, 2013; Klonsky & Olino, 2008; Somer, Bildik, & Kabukçu-Başay et al., 2015; Whitlock, Muehlenkamp, & Eckenrode, 2008) .
LATENT CLASSES OF SITBs 5 5 Klonsky and Olino (2008) identified four classes of self-injurers based on severity of NSSI method, descriptive features and functions of self-injury. These classes were labelled ''experimental NSSI'', ''mild NSSI'', ''multiple functions/anxious NSSI'', and ''automatic functions/ suicidal NSSI'', with the most severe symptoms and behaviours seen in the fourth latent class. Similar findings have been reported in subsequent studies (Bracken-Minor et al., 2012; Somer et al., 2015) . Whitlock et al. (2006) defined three subgroups in terms of frequency, forms, and severity of NSSI behaviour. Hamza and Willoughby (2013) used characteristics of NSSI (e.g., lifetime frequency, most recent engagement) and suicidal behaviour (e.g., lifetime suicidal ideation and suicidal attempts) as class indicators to define three subgroups. The classes were labelled as "an infrequent NSSI/not high risk for suicidal behavior group", "a frequent NSSI/not high risk for suicidal behavior group," and "a frequent NSSI/high risk for suicidal behavior group". Dhingra et al. (2014) identified two classes of self-injurers (high and low self-injury risk classes) based on Data from the MacArthur Violence Risk Assessment Project and the following items: thoughts of hurting the self, attempt to hurt the self, self-injured alone, acts to gain help during or after self-injury, final acts in anticipation of death, and writing a self-injury note.
These above findings provide support for the heterogeneity of self-injurious thoughts and behaviours (SITBs). However, subgroups were derived largely on the basis on of NSSI characteristics rather than a range of different SITBs. Thus, these studies did not examine the potential co-occurrence of NSSI, suicidal thoughts, and suicide gestures. Assessing relations among these different SITBs is important because it can help clinicians and researchers better understand how these different constructs are related. Such work may also help to prevent unnecessary and potentially iatrogenic hospitalisations, inaccurate case conceptualisation and treatment planning, misallocation of resources, or overlooking valuable indicator(s) of suicide risk (Klonsky et al., 2013) .
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The current research
As most prior research on SITBs has focussed on one-dimensional outcomes, e.g., NSSI behaviour vs. suicide attempt, or suicide ideation vs. suicide attempt, thus neglecting more complex patterns, this study aims to examine whether distinct, homogenous subtypes of SITBs can be defined. The second aim is to validate the emergent typology by reference to key risk factors cited in the extant literature (O'Connor & Nock, 2014) . As this is the first study to examine latent classes of a full range of SITBS, we did not have specific hypotheses about the number of subgroups that would be derived from the data or predictors of class membership.
Method Sample
Participants were N = 1,809 (476 male and 1,333 female) university students recruited from various faculties from three UK universities. Participants were aged between 18 and 66 years (Mage = 24.05; SD = 8.09). Most students identified themselves as White (80.9%), were currently in a relationship (52.6%), and described their sexual orientation as heterosexual /straight (84.4%).
Materials
Defeat. Feelings of defeat were assessed using the Defeat Scale (Gilbert & Allan, 1998) . This is a 16 item self-report measure of perceived failed struggle and loss of rank (e.g. 'I feel defeated by life'). Respondents indicate on a five point Likert-type scale the extent to which each item describes their feelings (0 = not at all to 4 = extremely) over the past 7 days. This scale has been found to have good psychometric properties (Gilbert & Allan, 1998; Gilbert, Allen, & Brough et al., 2002) .
Entrapment. Entrapment represents a sense of being unable to escape feelings of defeat and rejection, and is measured by the Entrapment Scale (Gilbert & Allan, 1998) . This LATENT CLASSES OF SITBs 7 7 16 item self-report measure assesses motivation to escape (e.g., "I am in a situation I feel trapped in") (Gilbert & Allan, 1998) . Items are rated on a five-point scale; higher scores indicate more feelings of entrapment. The Entrapment Scale has good psychometric properties (Gilbert & Allan, 1998; Gilbert et al., 2002) .
Brooding rumination. Brooding, defined as the extent to which individuals passively focus on the reasons for their distress (e.g., "Think, 'Why can't I handle things better?'"), was measured using the five items from the Response Styles Questionnaire (RSQ; NolenHoeksema, 1991). Treynor, Gonzalez, and Nolen-Hoeksema (2003) have reported the internal reliability and discriminant validity of this brooding ruminative response style scale. INQ assesses respondent's current beliefs about feeling connected to others (i.e., thwarted belongingness; e.g., "I feel disconnected from other people") and feeling like a burden on the people in their lives (i.e., perceived burdensomeness; e.g., "The people in my life would be better off if I were gone"). Seven items measure belongingness, and five items measure burdensomeness. Items are rated on a Likert-type scale ranging from 1 (''not at all true of me'') to 7 (''very true for me''), with higher scores reflecting higher levels of thwarted belongingness and burdensomeness. The two subscales correlate in the expected directions with measures of mood, psychological symptoms, and social connectedness, and incrementally predict past and current suicidal ideation and behaviours above and beyond other risk factors for suicide (Bryan, Morrow, Anestis, & Joiner, 2010; Van Orden et al., 2008) .
Goal Reengagement and Disengagement. The goal adjustment scale (GAS; Wrosch, Scheier, & Miller et al., 2003) is a 10-item instrument that consists of two subscales: (i) goal LATENT CLASSES OF SITBs 8 8 disengagement (4 items) and, (ii) goal reengagement (6 items). Goal disengagement measures one's perceived difficulty in reducing effort and relinquishing commitment toward unobtainable goals (e.g., "It's easy for me to reduce my effort toward the goal" [reverse scored]). The goal reengagement subscale taps one's perceived ability to reengage in other new goals if they face constraints on goal pursuits (e.g., "I think about other new goals to pursue"). Items are scored on 5-point Likert-type scales ranging from 1 (not at all) to 5 (certainly).
Hopelessness. Hopelessness was measured using the 20-item Beck Hopelessness
Scale (BHS; Beck, Weissman, Lester, & Trexler, 1974) . Respondents are asked to indicate either agreement or disagreement with statements that assess pessimism for the future. This is a reliable and valid measure that has been shown to predict eventual suicide (e.g., Beck & Steer, 1989) . Confirmatory factor analysis (Boduszek & Dhingra, in-press ) supported Beck et al.'s (1974) Items are rated on a seven-point likert scale from 0 ("not at all true for me") to 6 ("very much true for me"). Higher total scores indicate greater severity of agitation. The measure has demonstrated solid psychometrics with respect to reliability and validity in both young adults and clinical outpatients (Ribeiro et al., 2011) .
Anxiety and Depression. The Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983 ) was employed to measure anxiety (e.g., "I feel tense or 'wound up'") and depression (e.g., "I feel as if I am slowed down"). It consists of 14 questions, seven each to measure depression and anxiety. The HADS is a reliable and valid measure of affect (Bjelland, Dahl, Haug & Neckelmann, 2002) .
Self-injurious thoughts and behaviour. Participants' history of SITBs was assessed using items drawn from the self-report version of the Self-Injurious Thoughts and Behaviors Interview (SITBI; . These items asked participants to indicate the presence of the following: (a) suicide ideation ("Have you ever had thoughts of killing yourself?"), (b) suicide plan ("Have you ever actually made a plan to kill yourself?"), (c) suicide gesture ("Have you ever done something to lead others to believe you wanted to kill yourself when you really had no intention of doing so?"), (d) suicide attempt LATENT CLASSES OF SITBs 10 10 ("Have you ever made an actual attempt to kill yourself in which you had at least some intent to die?"), (e) NSSI thoughts ("Have you ever had thoughts of purposely hurting yourself without wanting to die? (for example, cutting or burning)", (f) NSSI behaviour ("Have you ever done something to purposely hurt yourself without intending to die?").
Procedure
The research protocol was reviewed and approved by the institutional ethics panels of all three participating universities. Participants were recruited via an email invite to participate in a study of suicide. Within this email it was made clear to potential participants that they did not need to have experienced suicidal thoughts and behaviours to take part. The study was also advertised on the websites of two of the participating university's websites.
Participants completed the study online using Qualtrics, a Web interface that allows for secure remote data collection through the distribution of anonymous secure links to the protocol. Participants were required to consent before the survey was presented online.
Participation in the current study was voluntary and no inducements or obligations were used.
All participants were debriefed and given phone numbers for local mental health services.
Analysis
Data were analysed using Mplus version 6 (Muthen & Muthen, 2007) . Latent class analysis (LCA) is a statistical method used to identify homogeneous groups (or classes) from categorical multivariate data. Frequently described as a categorical variant of factor analysis, LCA assumes that associations among a set of observed categorical variables can be explained by a finite number of mutually exclusive classes. LCA is particularly well suited to the aims of this study as: (i) it is exploratory in nature and data-driven, meaning that a priori assumptions are not made concerning the number of latent classes present; and (ii) it does not assume independence among indicators.
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Currently there is no consensus regarding a single statistical index that identifies the most appropriate number of classes within a given population (Nylund, Asparouhov, & Muthén, 2007) . Consequently, through an iterative process, models with a successive number (Cohen, 1988 ) is reported in instances where significant differences between the classes emerged.
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Results
Descriptive Statistics and Correlations
Descriptive statistics, including means (M) and standard deviations (SD) for all measures are presented in Table 1 , along with Cronbach's alphas. 
Prevalence of the SITB indicators
The proportion of participants endorsing each of the six SITB items is presented in 
Estimation of the number of latent classes
Three latent class models were fitted to the data, beginning with the most parsimonious two-class model through to a four-class model. The goodness of fit indices, provided in Table 3 , suggest that the best-fitting model was a three-class solution. The AIC, BIC, and SSABIC were markedly lower for the three-class model compared to the two-class model. The non-significant LRT further confirmed that the four-class model was not a LATENT CLASSES OF SITBs 15 15 significant improvement over the three-class model. The entropy measure (0.88) similarly suggests that the data was well defined by a three-class solution. 
Latent profiles
A comparison of profile plots suggested the three-class solution was more conceptually meaningful. Individuals were assigned to each of the three latent classes on the basis of their response profile and the estimated probabilities of endorsing the six items indexing self-injurious thoughts and behaviour. To facilitate interpretation, Figure 1 depicts the endorsement probabilities associated with the three-class model; these are useful for adding substantive meaning to the latent classes (Nylund et al., 2007) . As these profiles indicate, the three latent classes are primarily characterised by qualitative differences, suggesting they do not simply reflect a spectrum of severity. of participants) was characterised by participants who reported relatively low endorsement of all SITB items (conditional probabilities are all below .06, apart from suicide ideation (itemresponse probability of .34) and, as such, this class was considered as a 'low SITB' class.
Validity of the latent classes
To validate the measurement model and to help describe the heterogeneity in SITBs, associations between the emergent latent classes and defeat, entrapment, hopelessness (3 factors), fearlessness about death, brooding rumination, goal reengagement and disengagement, anxiety, depression, acute agitation, discomfort intolerance, perceived burdensomeness, thwarted belongingness, exposure (2 items), and gender were examined using multinomial logistic regression.
The first column in Table 4 has the outcome of class one membership ('suicidal behaviour') compared to the reference category (class three; 'low SITB'). Results indicate that those participants who reported lower levels of belongingness (OR = .93) and higher levels of entrapment (OR = 1.05), fearlessness about death (OR = 1.06), perceived burdensomeness (OR = 1.06), were exposed to suicide or NSSI in a close friend (OR = 5. 30) or family member (OR = 2.52) were significantly more likely to belong to this class while controlling for all covariates. Females were more likely to belong to this class (OR = 2.42).
The second column in Table 3 has the outcome of 'NSSI and ideation' class (class 2)
LATENT CLASSES OF SITBs 17 17 compared to low SITB (reference category, class 3). The results suggest that higher goal disengagement (OR = 1.08), anxiety (OR = 1.10), exposure 1 (OR = 3.09) significantly increase the probability of membership in class 2. Additionally, females were more likely to belong to this class (OR = 2.13). The last column in Table 3 The parallel profiles of the three latent classes, and the fact that the odds ratios did not always decline from class 1 to class 3 in the regression analysis, indicates that the groups are not distinguished primarily by the extent of item endorsement. In other words, the latent classes are not differentiated by their location along a continuum of severity linking a broad range of thoughts and behaviour but instead by unique profiles. This result complements recent findings of important difference in the predictors of a range of suicidal and nonsuicidal behaviour (e.g., Dhingra, Boduszek, & O'Connor, 2015; Klonsky & Muehlenkamp, 2007; Mars et al., 2014; Muehlenkamp & Kerr, 2010; and argues against incorporating a dimensional conceptualisation. Importantly, however, the results do not preclude the possibility that for some individuals, NSSI and suicidal behaviour exist concurrently, and potentially on the same dimension.
The differential relationships between class membership and various external measures provides support for the validity of these classes. Specifically, individuals belonging to the 'suicidal behaviour' class were significantly more likely to report higher levels of entrapment, perceived burdensomeness, fearlessness about death, and exposure to LATENT CLASSES OF SITBs 21 21 the attempted suicide or self-injury of family members and close friends and lower levels of belongingness, than individuals belonging to the 'low SITBs' class. Those belonging to the 'NSSI and ideation' class were significantly more likely to report higher levels of anxiety, goal disengagement, and exposure to the attempted suicide or self-injury of a close friend as well as lower levels of perceived belongingness than the 'low SITBs' class. These findings are consistent with prior research (e.g., Asarnow et al., 2011; Claes et al., 2010) which suggests that adults who report both NSSI and suicidal behaviour may be a more severe group and are at greater risk for psychopathology and psychosocial impairment than individuals who engage in NSSI only. Finally, those belonging to the 'NSSI and ideation'
class compared with the 'suicidal behaviour' class reported lower levels of entrapment, burdensomeness, fearlessness about death, exposure to the attempted suicide or self-injury of family members and close friends, and higher levels of goal disengagement and acute agitation. The magnitude of the differences between these two classes was very small, however, except for the two exposure variables. This suggests that these two groups are largely the same on traditional suicide risk factors (e.g., anxiety, depression, and hopelessness), and supports the growing literature that suggests that the factors associated with suicidal ideation formation are distinct from those factors concerned with behavioural enaction (e.g., Klonsky & May, 2014; O'Connor, 2011; O'Connor & Nock, 2014) .
Clinically, our results suggest that individuals belonging to class two (the 'NSSI and ideation' class) would benefit from interventions that highlight the importance relinquishing commitment to particular goals in the face of adversity (i.e., goal disengagement). This may be particularly true for those individuals who struggle with re-engaging with new goals (O'Connor, O'Carroll, Ryan, & Smyth, 2012) , although the interaction between goal disengagement and reengagement was not tested in the present study. Individuals belonging to this class would also likely benefit from emotional regulation training. For participants LATENT CLASSES OF SITBs 22 22 belonging to class 1 (the 'suicidal behaviour' class), our results suggest that more intensive intervention is needed. In particular, cognitive and behavioural strategies designed to reduce the desire for suicide (Joiner, Van Orden, Witte, & Rudd, 2009; O'Connor, 2011) despite increased acquired capability (e.g., fearlessness about death) and exposure to the attempted suicide or self-injury of family members and close friends warrant further consideration.
Strengths of this study include the large sample, use of well-established and valid measures, and the application of LCA to document the presence and characteristics of homogeneous subgroups of SITBS. Nevertheless, certain limitations should be considered when interpreting the findings. First, since all information was collected via self-report, reporting biases including recall error and under-reporting cannot be ruled out. Nonetheless, since objective measures of SITBs do not exist, most assessments tend to rely to some extent on self-report data. Second, an inherent limitation associated with LCA is that it precludes analysis of within-class heterogeneity, including individual differences in recency, frequency and severity of cognitions and/or behaviour. Notwithstanding this, LCA is less restrictive than other clustering techniques in that it does not assume homogeneity of variance, linear relationships, or underlying normal distributions (e.g., cluster analysis). Furthermore, it has the advantages of assigning respondents to groups based on probabilities estimates from the model and yielding statistical fit indices to evaluate competing models (e.g., Hagenaars & Halman, 1989) . Third, there is an absence of additional sources of information concerning the identified subtypes (e.g., based on follow-up studies or linkage analysis), which are needed to validate these findings. Fourth, the typology that emerged in the analysis was based on a in the assessment periods between the different measures (i.e., over the previous 7 days, lifetime, and so on), thus there is greater potential for recall bias for constructs considered over a lifetime, and a possibility that different findings would emerge in studies that assess current or more recent SITBs.
Notwithstanding these limitations, the present study highlights the utility of LCA in elucidating the heterogeneity in self-injurious thoughts and behaviour, and provides empirical support against a dimensional conceptualisation of self-injury. The results suggest that rather than adopting a generic one-size-fits-all approach, profiling patterns of SITBs may be a potentially useful first step in informing tailored intervention and treatment strategies. Given that SITBs are transitory in nature (e.g., Nock, Prinstein, & Sterba, 2009 ), future research efforts should be directed towards prospectively examining typologies of self-injurers over time, observing movement of members between classes, and outcomes of the subtypes. The application of latent transition analysis, in particular, holds promise for examining class transitions over time and contributing to the prediction of outcome.
